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SNAP-IN GROMMET FOR A VALVE STEM ASSEMBLY 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a snap-in grommet for a valve stem 
5 assembly tire pressure monitoring system. 

2. Background Art 

Conventional tire pressure monitoring (TPM) systems for vehicles 
include a tire pressure sensor that is attached to a rim of a vehicle wheel assembly. 
In some TPM systems, the tire pressure sensor is contained in a sensor housing that 

10 includes an air pressure sensor. The sensor senses the air pressure in a tire of the 
wheel assembly and transmits a signal to a receiver outside the tire. The sensor 
housing contains a recess. A nut is positioned inside the recess and is threadably 
connected to a tire valve stem assembly. The valve stem extends through a tire 
inflator hole in the wheel rim. The sensor housing and nut provide alignment of the 

15 sensor, housing and valve stem. 

In other conventional TPM systems, the tire valve assembly is 
inserted through the outside of the wheel rim into the tire pressure monitoring 
system. In any case, a portion of the tire valve stem protrudes through the tire 
inflator hole in the wheel rim to provide for inflation and deflation of the tire. 

20 However, insertion of the valve stem into the tire pressure monitoring 

system through the outside of the wheel rim can lead to difficulties when trying to 
align the valve stem with the sensor housing of the tire pressure monitor. 
Furthermore, abrasions are possible when tightening the valve stem assemblies due 
to the metal-to-rubber contact between the valve stem and the interior of the 

25 conventional tire inflator hole grommet and the outer surface of the grommet and 
the inflation hole. Further still, electrolytic corrosion can occur since the valve stem 
and the wheel rim are typically implemented using dissimilar metals. 
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In addition, in conventional approaches to TPM systems, tire valve 
assembly air leakage from the tire inflator hole can occur. Some conventional tire 
pressure monitoring devices use a circumferential line element seal and a tapered 
seal with a flat-faced flange. Sealing is achieved by compressing the circumferential 
line element seal against the tire inflator hole and compressing the flange seal 
against the metal valve stem. However, air leakage can still occur from the tire 
inflator hole when such conventional approaches are utilized. In particular, over- 
tightening of a valve stem retaining nut can crush and damage one or more sealing 
regions and cause air leakage. 

Thus, there exists a need and an opportunity for a system and a 
method to improve TPM valve assemblies. Specifically, such an improved system 
and method may provide improved sealing at interfaces between components of the 
TPM valve assembly, and may reduce or eliminate abrasion between components 
of the TPM valve assembly to further improve sealing. 

SUMMARY OF THE INVENTION 

The present invention generally provides an improved system (or 
apparatus) and an improved method for a tire pressure monitor (TPM) valve stem 
grommet. The present invention generally provides a snap-in grommet having an 
integral sleeve and at least one sealing interface (and generally provides a plurality 
of sealing interfaces). Such an improved system and method for a valve stem 
grommet may provide improved sealing, reduced air leakage, and improved 
warranty when compared to conventional approaches. 

According to the present invention, for use in a valve stem assembly, 
a snap-in grommet is provided. The grommet comprises a grommet body consisting 
of a nose section at the first end of the grommet body, the nose section having a 
substantially conical shape to provide for insertion of the grommet body into an 
inflation hole of a vehicle wheel rim. The grommet body further includes an 
annular section at a base of the nose section, the annular section projecting radially 
outward from the base of the nose section and a cylindrical section sized to match 
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outward from the base of the nose section and a cylindrical section sized to match 
the inflation hole and having a first end adjoined to the annular section. A flange 
section projects radially outward from a second end of the cylindrical section, and 
an axial bore passes centrally through the grommet body. An integral sleeve is 
5 located within the grommet body bore, the sleeve having an outer surface configured 
to match the grommet body bore and having a bore configured to receive a valve 
stem. 

Also according to the present invention, a method of reducing air 
leakage at a vehicle tire valve stem and grommet assembly is provided. The method 

10 comprises inserting a snap-in grommet into an inflation hole in a vehicle wheel rim, 
wherein the grommet comprises a grommet body. The grommet body has a nose 
section at a first end of the grommet body, the nose section having a substantially 
conical shape to provide for insertion of the grommet body into an inflation hole of 
a vehicle wheel rim. An annular section is located at a base of the nose section, the 

15 annular section projecting radially outward from the base of the nose section. A 
cylindrical section of the grommet body may be sized to match the inflation hole and 
may have a first end adjoined to the annular section, and a second end from which 
a flange section projects radially outward. An axial bore passes centrally through 
the grommet body and an integral sleeve is located within the grommet body bore. 

20 The sleeve has an outer surface configured to match the grommet body bore and a 
bore configured to receive a valve stem. The method further comprises inserting 
the valve stem through the sleeve bore of the snap-in grommet from an inside of the 
vehicle wheel rim to an outside of the vehicle wheel rim and tightening a retaining 
nut assembly onto a threaded portion of the valve stem from the outside of the 

25 vehicle wheel rim, wherein the tightening compresses a substantially flat surface of 
the flange section opposite the first end against a substantially flat surface of a flange 
of the valve stem. 

Further, according to the present invention, a grommet is disclosed 
for use in a valve stem assembly. The grommet comprises a grommet body 
30 comprising: a nose section at a first end of the grommet body, the nose section 
having a substantially conical shape to provide for insertion of the grommet body 
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into an inflation hole of a vehicle wheel rim, a cylindrical section sized to match the 
inflation hole having a first end adjoined to the nose section, a flange section that 
projects radially outward from the surface of the second end of the grommet body, 
an axial bore passing centrally through the grommet body, and an integral sleeve 
5 located within the grommet body bore, the sleeve having an outer surface configured 
to match the grommet body bore and having a bore configured to receive a valve 
stem. 

The above features, and other features and advantages of the present 
invention are readily apparent from the following detailed descriptions thereof when 
10 taken in connection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a sectional view of a valve stem and grommet assembly 
of the present invention; 

FIGURE 2 is a perspective view of a snap-in grommet of the present 

15 invention; 

FIGURE 3 is a perspective view of the valve stem and grommet 
assembly of FIGURE 1; 

FIGURE 4 is a perspective view of the valve stem and grommet 
assembly of FIGURE 1 shown in connection with an inside view of a wheel rim; 

20 FIGURE 5 is a sectional view of the valve stem and grommet 

assembly of FIGURE 1 shown in connection with a tire pressure monitoring system; 

FIGURE 6 is a perspective view of the valve stem and grommet 
assembly of FIGURE 1 shown in connection with a tire pressure monitoring system 
as viewed from the inside of the wheel rim; 
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FIGURE 7 is a perspective view of the valve stem and grommet 
assembly of FIGURE 1 shown in connection with an outside view of the wheel rim; 

FIGURE 8 is a perspective view of the valve stem and grommet 
assembly of FIGURE 1 shown in connection with a retaining nut assembly as 
5 viewed from the outside of the wheel rim; and 

FIGURE 9 is a flow chart illustrating a method of assembling the 
valve stem and grommet assembly of FIGURE 1 into a tire pressure monitoring 
system. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

10 The present invention generally provides an improved system (or 

apparatus) and an improved method for a tire pressure monitor (TPM) valve stem 
grommet. The present invention generally provides a snap-in gronmiet having an 
integral sleeve and at least one sealing interface (and generally provides a plurality 
of sealing interfaces). Such an improved system and method for a valve stem 

15 grommet may provide improved sealing, reduced air leakage, and improved 
warranty when compared to conventional approaches. 

Referring to Figure 1, a diagram illustrating a valve stem and 
grommet assembly 100 of the present invention is shown. The valve stem and 
grommet assembly 100 is generally implemented in connection with a vehicle wheel 
20 assembly TPM sensor and housing (described in more detail in connection with 
Figures 5 and 6). However, the assembly 100 may be implemented independently 
of a TPM system. 

The assembly 100 generally comprises a grommet 102, a valve 
stem 104, and a retaining nut assembly 106. The grommet 102 is generally snapped 
25 (i.e., inserted, pushed, popped, etc.) into an inflator hole in a wheel rim (described 
in more detail in connection with Figures 4, 5 and 7). The stem 104 is generally 
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inserted through the grommet 102. The retaining nut assembly 106 generally 
threadably engages the stem 104 and retains the assembly 100 in the wheel rim 
where the valve stem and grommet assembly 100 is implemented (described in more 
detail in connection with Figures 3 and 8, 

5 In one example, the grommet 102 generally comprises a grommet 

body 110 and an integral sleeve (i.e., bushing, pipe, tube, etc.) 112. In another 
example, the grommet 102 may be implemented without the sleeve 112. The 
grommet body 110 generally comprises a centrally located bore (i.e., through-hole, 
passage, lumen, etc.) 120 passing through the body 110 and having an axis 122. 
10 The bore 120 is generally cylindrically shaped. However, the bore 120 may be 
configured having any appropriate shape to meet the design criteria of a particular 
application. The sleeve 112 and the bore 120 generally have substantially the same 
length (e.g., L). 

The sleeve 112 may be cylinder or pipe shaped, and generally has an 
15 outer surface 1 14 that is configured to match the bore 120 of the grommet body 110. 
The sleeve 112 generally comprises a substantially smooth inner surface (or 
bore) 116 that may be configured to receive the valve stem 104. In one example, 
the outer surface 1 14 may be substantially smooth. In another example (not shown), 
the outer surface 1 14 may comprise at least one (generally a plurality of) ridges that 
20 may extend in a longitudinal direction relative to the generally cylindrically shaped 
sleeve 112 (i.e., axially). In yet another example (not shown), the outer surface 114 
may be cross-hatched or knurled. When the sleeve 112 is implemented having 
ridges, cross-hatching, knurling, and the like, rotation of the sleeve 112 relative to 
the grommet body 110 may be reduced or eliminated. 

25 The sleeve 112 may provide stiffness to the grommet 102 that may 

aid insertion of the grommet 102 into the inflator hole. The sleeve 112 may also 
reduce or eliminate abrasions caused during the insertion of the stem 104 into the 
grommet 102, and the tightening of the retaining nut assembly 106 to the valve 
stem 104, 
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In one example, the sleeve 112 may be assembled to the grommet 
body 110 via insertion of the sleeve 112 into the bore 120. The fit between the 
sleeve 112 and the bore 120 is generally snug or tight such that rotation between the 
body 110 and the sleeve 112 is reduced or eliminated. In another example, the 
5 grommet body 110 may be over-molded on the sleeve 112. 

The grommet body 110 generally comprises a rubber material. In 
one example, the body 110 may be implemented (i.e., manufactured, produced, etc.) 
using a synthetic rubber (e.g., Nitrile, buna-n, or the like). However, the grommet 
body 110 may be manufactured using any appropriate material to meet the design 

10 criteria of a particular application. Such design criteria generally includes resistance 
to chemicals, abrasions, and punctures, and may be described in connection with 
one or more American Society for Testing and Materials (ASTM) and/or Society of 
Automotive Engineers (SAE) standards. Such design criteria may provide for 
higher resistance to chemicals, abrasions and punctures than may be provided by 

15 rubbers such as natural rubber, latex and vinyl. 

The sleeve 112 is generally implemented using a relatively hard 
material (e.g., having a Rockwell hardness of B50 or more) when compared to the 
material that comprises the grommet body 110. In one example, the sleeve 112 may 
be implemented using a high temperature plastic (e.g., a plastic that generally 
20 retains similar physical properties in temperatures having a range of -40T. through 
SOOT). In another example, the sleeve 112 may be implemented using a metal. 
The metal implemented as the sleeve 112 may include aluminum, brass, copper, and 
the like. However, the sleeve 112 may be manufactured using any appropriate 
material to meet the design criteria of a particular application. 

25 The grommet body 110 generally comprises an outer surface having 

a shape configured such that the grommet 102 may be easily inserted (i.e., snapped, 
pushed, popped, etc.) into the inflator hole of the wheel rim where the assembly 100 
is implemented. After insertion, the grommet 102 is generally securely (i.e., 
snugly, tightly, etc.) retained in the rim during wheel handling, TPM assembly, and 

30 the like operations. The grommet 102 may also be readily removable for 
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replacement, and may provide an improved sealing between the TPM assembly 
components and the wheel components. 

The body 110 generally has a first end 130. A nose section (i.e., 
region, portion, area) 132 of the grommet body 110 may have a tapered, 
5 substantially (i.e., approximately, about, essentially, etc.) conical shape that may 
be narrowed at the end 130 to provide easy insertion of the end 130 into the inflator 
hole. In one example, at the base of the nose region 132 (i.e. , at the end of the nose 
region 132 opposite the first end 130) the grommet body 110 may have a generally 
(i.e., substantially, approximately, about, essentially, etc.) annular or o-ring shaped 
10 section 134. In another example (not shown), the grommet 102 may be 
implemented without the annular seal 134. 

The annular section 134 generally projects radially outward from the 
surface of the base of the nose region 132. The grommet body 110 generally further 
comprises a substantially cylindrical section 136 having a diameter (e.g., D) and a 
15 length (e.g., T) along the axis 122, a first end that adjoins the annular section 134, 
and a second end that adjoins a flange section 138. When the grommet 102 is 
implemented without the annular seal 134, the cylindrical section 136 may be 
formed as a direct extension of the conical section 132. 

The flange section 138 generally forms a second end of the grommet 
20 body 110 and projects radially outward from the cylindrical section 136 of the 
grommet 102. A rearwardly facing surface of the flange section 138 (i.e., facing 
opposite the first end 130) may comprise a step (i.e., ledge, lip, etc.) 140 that 
projects radially inward from the section of the flange adjoined to the outer surface 
of the cylindrical section 136, a chamfer 142 adjoining the step 140, and at least one 
25 interface seal 150 (i.e., the interface seals 150a - 150n) formed (e.g., molded) on 
a substantially flat face, rearward facing (or backside) surface 152. 

The interface seals 150a - 150n may be implemented as annular 
protrusions (i.e., projections, extensions, etc.) having a generally (i.e., 
substantially, approximately, about, essentially, etc.) hemispherical (i.e., half o- 
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ring) cross-section. The seals 150 may be generally (i.e., substantially, 
approximately, about, essentially, etc.) concentric about the axis 122, and may 
protrude (or project) rearwardly from the backside of the flange 138 off the face 152 
as semi-annular rings (i.e., half o-rings). 

5 The valve stem 104 may be of a generally (i.e., substantially, 

approximately, about, essentially, etc.) cylindrical shape and have a bore 160 that 
extends through the length of the stem 104. The bore 160 may have a single 
diameter (not shown) or the bore 160 may have varying diameters along the axis 122 
to meet the design criteria of a particular application. 

10 The valve stem 104 generally comprises a metal or a metal alloy. In 

one example, the stem 104 may be manufactured out of a die-cast Zamac 3 alloy 
(where Zamac is an alloy that comprises zinc, aluminum, manganese and copper). 
In another example, the stem 104 may be manufactured out of a die-cast Zamac 5 
alloy. However, the valve stem 104 may be implemented via any appropriate 

15 material to meet the design criteria of a particular application. 

Exposed surfaces of the valve stem 104 such as the outer surface and 
the bore 160, may be coated or treated with a surface finish that may provide 
corrosion protection and improved aesthetic appearance when compared to the 
untreated base material that comprises the unexposed surfaces of the valve stem 104. 
20 In one example, the valve stem 104 may be implemented having a satin chrome 
surface finish. In another example, the stem 104 may be implemented having a 
bright nickel finish. However, the stem 104 may be implemented having any 
appropriate finish to meet the design criteria of a particular application. 

In one example, the valve stem 104 generally comprises a first 
25 threaded portion 170, a tightening portion 172, a second threaded portion 174, a 
cylindrical portion 176, an interface portion 178, and a third threaded portion 180. 
The portions 170, 172, 174, 176, 178 and 180 are generally contiguous along the 
axis 122. 
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The first threaded portion 170 may be implemented having external 
threads that may be configured to threadably engage a protective cap (described in 
connection with Figure 3). The tightening portion 172 may be implemented having 
at least one pair of opposing tightening or wrenching flats (not shown) on the 
5 external surface. The second threaded portion 174 may be implemented having 
threads on the external surface that may be configured to threadably engage the 
retaining nut assembly 106. 

The cylindrical portion 176 of valve stem 104 may be implemented 
having a length that is substantially equal to the length L of the integral sleeve 112, 

10 and a diameter SD. The second threaded portion 174 is generally implemented 
having an outside diameter substantially equal to the diameter SD. The diameter SD 
is generally selected to be slightly (i.e., in the range of 0.1mm - 0.8mm) less than 
the diameter of the bore (i.e. , inner surface) 1 16 of the sleeve 112. In one example 
(e.g., an implementation of the grommet 102 without a sleeve 112), the bore 120 

15 may be configured to receive the valve stem 104, and the bore 120 may have a 
diameter that is substantially equal to the diameter SD. 

A portion of the bore 160, generally in the regions 170, 172 and 174, 
may be internally threaded (not shown) to threadably engage a valve (e.g., a 
Schrader valve) that may be configured to provide inflation, gas retention and 
20 deflation of a tire implemented in connection with the valve stem and grommet 
assembly 100. 

The interface section 178 may be implemented having a hat-like 
shape. The interface portion 178 generally comprises a flange 190 that projects 
radially outward from the surface of the interface portion 178 (i.e., the brim of the 
25 hat-like shape) and a substantially hemispherical or arcuate rearward facing portion 
192 (i.e., the crown of the hat-like shape). The flange 190 generally has a diameter 
that is larger than the diameter of the outmost one of the interface seals 150. The 
flange 190 is generally substantially flat at a surface 194 that is opposite the 
hemispherical section 192 (i.e., the bottom of the brim is generally flat). 
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The third threaded portion 180 may be implemented having external 
threads that may be configured to threadably engage a retaining (or adjustment) nut 
(described in connection with Figure 5) when the valve stem 104 is tightened to a 
TPM housing assembly. 

5 The retaining nut assembly 106 may be implemented having a hat-like 

shape. The assembly 106 generally comprises a tightening region 200, a 
substantially conical section 202 (i.e. , the crown of the hat), a flange 204 and a flat 
seal 206 (i.e., at the brim of the hat). The tightening region 200 may be 
implemented having external hex (or other appropriately configured) flats that may 
10 be configured to engage a wrench when the assembly 106 is tightened to the rim 
where the assembly 100 is implemented. 

The conical section 202 may be internally threaded to threadably 
engage the second threaded portion 174 of the valve stem 104. The flat seal 206 
generally has a diameter substantially equal to a diameter of the flange 204. The 

15 seal 206 may be fixed to the flange 204. The flat seal 206 is generally positioned 
or placed between the flange 204 and the rim of the wheel where the assembly 100 
is implemented. The flange 204 may be implemented having an internal recess 208 
generally configured as a circumferential groove at the rearward face of the inner 
surface of the flange 204. The recess 208 may have a substantially cylindrical shape 

20 having a depth approximately one-half of the thickness of the annular seal 134 and 
a diameter substantially equal to the outer diameter of the annular o-ring shaped 
seal 134. The groove 208 may be configured to receive the seal 134. 

Referring to Figure 2, a diagram illustrating a perspective view of the 
snap-in grommet 102 is shown. 

25 Referring to Figure 3, a diagram illustrating a perspective view of the 

valve stem and grommet assembly 100 of the present invention is shown. A 
protective cap 210 is shown on the valve stem 104. The cap 210 may be threadably 
engaged to the first threaded portion 170 of the valve stem 104. 
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Referring to Figure 4, a diagram illustrating an inside-the-rim 
perspective view of the grommet 102 of the present invention is shown. The 
grommet 102 is generally inserted or snapped into an inflation (or inflator) hole (or 
orifice) 222 in a wheel rim 220. The inflation hole 222 may have a diameter that 
5 is approximately (i.e., substantially, about, essentially, etc.) equal to the diameter 
D of the cylindrical section 136. The diameter (i.e., D) and the length (i.e., T) of 
the cylindrical section 136 may be configured (i.e., sized) to match the inflation 
hole 222 such that the grommet 102 snugly fits the orifice 222. 

The vehicle wheel rim 220 is generally manufactured using a high 
10 strength metal. In one example, the rim 220 may be manufactured using steel. In 
another example, the rim 220 may be implemented using aluminimi. In yet another 
example, the rim 220 may be manufactured from an alloy such as magnesium alloy 
or aluminum alloy. However, the rim may be implemented using any appropriate 
material to meet the design criteria of a particular application. 



15 Referring to Figure 5, a sectional diagram illustrating the valve stem 

and grommet assembly 100 of the present invention in connection with a wheel rim 
and a TPM assembly is shown. The assembly 100 may be implemented in 
connection with the wheel rim 220 and a TPM assembly 250. The rim 220 may 
have a thickness of approximately the thickness T in the region of the inflator 

20 hole 222. 



The TPM assembly 250 generally comprises a housing 252 and an 
adjustment nut 254. The TPM housing 252 generally comprises a base 260, an 
interface wall 262 and a recess (i.e., cavity, cut-out, etc.) 264. The base 260 may 
be mounted to the rim 220. The nut 254 is generally implemented to provide 

25 attachment of the valve stem 104 to the TPM housing 252 (i.e., the third threaded 
portion 180 of the valve stem 104 generally threadably engages the adjustment nut 
254). In one example, the nut 254 may be further configured to provide angular 
adjustment (e.g., adjustment in an angular arc, ADJ) between the valve stem 104 
and the housing 252. In another example (not shown), the valve stem 104 may be 

30 implemented having an alternative system (i.e., apparatus, assembly, etc.) and 
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method for retaining the valve stem and grommet assembly 100 and the TPM 
monitor housing 252 instead of the nut 254. An example of such a system and 

method may be found in co-pending utility application Serial No. , filed 

(attorney docket no. LEAR04140PUS), which is hereby incorporated by 

5 reference in its entirety. 

The wall 262 generally comprises a slot 270, a first arcuate (or part- 
spherical) surface 272 and a second arcuate (or part-spherical) surface 274. The 
slot 270 may be implemented to provide communication through which the valve 
stem 104 may be fastened (i.e., joined, fixed, assembled, etc.) to the TPM 
10 housing 252. The third threaded portion 180 of the valve stem 104 generally fits 
loosely in the slot 270 (i.e., clearance between the threads of the portion 180 and 
the slot 270 may be in a range of 0.05mm - 0.1mm). The first arcuate (i.e., 
hemispherical or part-spherical) surface 272 is generally configured to match the 
outer hemispherical surface 192 of the stem 104. 

15 The adjustment nut 254 is generally substantially cube-shaped, having 

a face 280 with an arcuate (i.e., hemispherical) surface that is generally configured 
to match the second arcuate surface 274 of the interface wall 262. The face 280 
may be tightened against the second arcuate surface 274 during an installation 
operation of the valve stem and grommet assembly 100 to the housing 252 on the 

20 rim 220. 

The sides of the generally cube shaped adjustment nut 254 may be 
sized such that the adjustment nut 254 is captured loosely in the recess 264 (i.e., 
clearance between the inner walls of the recess 264 and the faces of the nut 254 may 
be in a range of 0.05mm - 0. 1mm). 

25 Referring to Figure 6, a diagram illustrating a perspective view of the 

assembly 100 in connection with the TPM housing 250 installed on the inside of the 
rim 220 is shown. 
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Referring to Figure 7, a diagram illustrating a perspective view of the 
valve stem and grommet assembly 100 of the present invention as installed in the 
rim 220 is shown. The assembly 100 is illustrated prior to the installation of the 
retaining nut assembly 106. 

5 Referring to Figure 8, a diagram illustrating a perspective view of the 

assembly 100 of the present invention as installed in the rim 220 after the 
installation of the retaining nut 106 is shown. 

Referring to Figure 9, a flow chart illustrating a method (i.e., 
operation, steps, blocks, procedure, etc.) 300 of the present invention is shown. In 
10 one example, the method 300 may be implemented in connection with the valve stem 
and grommet assembly 100 of the present invention. However, the operation 300 
may be implemented in connection with any appropriate valve stem and grommet 
assembly and TPM assembly to meet the design criteria of a particular application. 

A grommet (e.g., the grommet 102) may be inserted (i.e., snapped, 
15 pushed, popped, etc.) into an inflation hole (e.g., the orifice 222) in a vehicle wheel 
assembly rim (e.g. , die wheel rim 220) (step or block 302). The first end 130 of the 
grommet 102 may be inserted from the inside of the rim 220 through the inflation 
hole 222. The nose section 132 is generally inserted through the inflation hole 222. 
The grommet 102 is generally pushed at the flange section 138 in the direction of 
20 the first end 130 until the annular section 134 snaps through the inflation hole 222. 
The grommet 102 is generally retained (i.e., captured, held, etc.) in the inflation 
hole 222 by axial or radial (or a combination of both) compression of the annular 
section 134 and axial or radial (or a combination of both) compression of the flange 
section 138 while the cylindrical region 136 fits snugly into the inflation hole 222. 
25 In one example (e.g., an implementation of the grommet 102 having a sleeve 112), 
the sleeve 112 may provide stiffness to the grommet 102 that may aid insertion of 
the grommet 102 in the orifice 222. 

In one example, a valve stem (e.g., the valve stem 104) may be 
loosely threaded into a TPM housing adjustment nut 254 (step or block 304). In 
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another example, the valve stem 104 may be loosely assembled (i.e., coupled, 
connected, fastened, etc.) to the TPM housing adjustment nut 254. The stem 104 
and the housing 252 are generally free to rotate through the adjustment angle ADJ 
(as shown in Figure 5). 

5 The valve stem 104 may be inserted from the inside of the wheel 

rim 220 through the grommet 102 (step or block 306). A portion of the valve 
stem 104 (e.g., the regions 170, 172 and 174) may protrude (i.e., project, extend, 
etc.) to the outside through the first end 130 of the grommet 102. The hard, 
integral sleeve 1 12 of the present invention may reduce or eliminate abrasion of the 
10 inner surface of the grommet as may occur during the insertion of the stem 104 
through the grommet 102 with conventional gronmiets which do not implement the 
sleeve 112. 

The angle ADJ may be adjusted such that the base 260 of the TPM 
housing 252 is flush with the wheel rim 220 while the axis of the stem 104 remains 
15 substantially perpendicular to the outside surface of the rim 220 at the inflation 
hole 222 (step or block 308). The TPM housing 252 is generally mounted to the 
wheel rim 220 (step or block 310). 

The valve stem 104 may be tightened to the TPM housing adjustment 
nut 254 (step or block 312). A wrench may be engaged on the tightening or 

20 wrenching flats in the tightening portion 172. When the valve stem 104 is 
tightened, the inner surface of the grommet 102 is generally not twisted and/or 
abraded by the rotation of the valve stem 104, since the inside of the grommet 102 
generally comprises the inner surface 116 of the integral sleeve 112 and the valve 
stem 104 generally is in contact with the smooth hard surface 116. Because 

25 conventional grommets generally do not have a hard, integral sleeve as is 
implemented in the present invention, twisting and/or abrading can occur when the 
valve stem is tightened. Such twisting and abrading can cause a leakage path in 
some conventional approaches. 
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The retaining nut assembly 106 may be tightened to the valve 
stem 104 (step or block 314). When the assembly 106 is tightened to the valve 
stem 104, the grommet 102 may be axially compressed and may expand radially 
such that sealing may be produced (i.e., generated, formed, etc.) at or on at least 
one of the following interfaces: the axial and radial interfaces of the annular seal 134 
to the recess 208, the interface of the annular seal 134 to the outside surface of the 
rim 220, the interface of the cylindrical section 136 to the inner surface of the 
inflation hole 222, the interface of the flange 138 to the inside surface of the 
rim 220, the interface of the at least one hemispherical seal 150 to the underside 194 
of the flange 190, the interface of the surface 152 of the grommet 102 and flat 
side 194 of the hemispherical portion 178 of the valve stem assembly 104, (in the 
alternative implementation when the grommet 102 is implemented without a 
sleeve 112) the interface of the bore 120 of the grommet 102 and the cylindrical 
portion 176 of the valve stem 104, and/or the interface of the flat seal 206 to the 
outside surface of the rim 220. 

One or more of such sealing interfaces may provide improved and 
enhanced sealing when compared to conventional approaches. One or more of such 
sealing interfaces may provide an electrically insulative path between dissimilar 
metals (e.g., between the valve stem 104 and the rim 220) which may reduce or 
prevent electrolytic corrosion of the metal components 104 and 220. 

The sealing interfaces generated (i.e., formed, produced, etc.) by 
compression of the at least one seal 150 against the valve stem face surface 194 may 
provide a more robust seal than sealing provided by the interface of the grommet 
surface 152 and the valve stem face surface 194. 

The bushing 112 in the grommet 102 generally reduces or eliminates 
friction, wear, and abrasion between the grommet 102 and the valve stem 104 as 
may occur when the valve stem 104 is inserted through the grommet 102, when the 
valve stem 104 is loosely assembled to the adjustment nut 254, and when the 
retaining cap (or nut) 106 is tightened on the valve stem 104. 
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The sleeve 1 12 may further provide a structural member that may 
provide stiffness to the grommet 102 that may aid insertion of grommet 102 through 
the inflator orifice 122. The length L of the sleeve 112 may be selected (i.e., 
configured, determined, chosen, etc.) to limit (or control) compression of the 
grommet 102 and reduce or prevent over-tightening and/or over-compression and 
crushing of the grommet 102 during the tightening of the retaining nut assembly 106 
to the valve stem 104 (i.e., during installation of the valve stem and grommet 
assembly 100) when compared to conventional grommets that may not provide an 
element to limit grommet compression and crushing. 

As is readily apparent from the foregoing description, the present 
invention generally provides an improved system (or apparatus) (e.g., the 
system 100) and an improved method (e.g., the method 300) for a tire pressure 
monitor (TPM) valve stem grommet (e.g., the grommet 102). The present invention 
generally provides a snap-in grommet (e.g., the grommet 102) having an integral 
sleeve (e.g. the sleeve 112) and at least one sealing interface. Such an improved 
system and method for a valve stem gronmiet may provide improved sealing, 
reduced air leakage, and improved warranty when compared to conventional 
approaches. 

While embodiments of the invention have been illustrated and 
described, it is not intended that these embodiments illustrate and describe all 
possible forms of the invention. Rather, the words used in the specification are 
words of description rather than limitation, and it is understood that various changes 
may be made without departing from the spirit and scope of the invention. 
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